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The importance of a-chloro-f-keto sulfides (1) as useful intermediates

in the syntheses of a-hydroxy acids, a-keto aldehydes, a-hydroxy aldehydes,
methyl ketones, aldoses and a variety of heterocyclic compounds has been
reported2’3. Two methods are available for their preparation: the decomposition
of a~-diazoketones with sulfenyl chlorides4 and the action of thionyl chloride

on B-keto sulfoxides3. In general these methods are useful for only a few

members of the series and overall yields are somewhat low.

We wish to report a new condensation reaction whereby a-chloro-B-keto
sulfides (1) can be prepared in high yield from readily available starting
materials.

Trivalent phosphorus compounds are known to react with a-dicarbonyl
derivatives to form 1:1 adducts. These adducts have been shown to be

substituted 1,3,2-dioxaphospholenes (3)5'6. For example, benzil reacts with
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trimethylphosphite to form 2a (R = Celig, X = OCH3)7 in quantitative yield.

We have found that addition of sulfenyl chlorides to adduct 2a effects a

rapid, exothermic condensation reaction giving a-chloro-f-keto-sulfides la
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(and trimethylphosphate). The results are summarized in Table I.
TABLE I
Ph Ph Ph
=< (
0. 0 + R"-85-Cl + Ph-C-C~S-R" + (CH,0),P=0
Np? IR} 3¥7'3
7N 0o Cl
CH40" | "OCH,
OCH,4 1a
2a
" mp of la° yield NMR DATA
(°c) 3 1
cn@- 118-120 80 2.10~3.20(14H,m),7.72(3H,s)
©~ 113-115 82 2.10-3.00 (m)
c1—©— 122-124 83 2.10~3.00 (m)
CHj 109-110° 80 2.0-3.0(15H,m),6.15 (2H,AB, J=12Hz)
CH ;CHy oi1 P 60 1.80-3.10 (10H,m),7.30-7.90 (2H,m) ,
8.60-9.20(3H,m)
CH,0,CCH5 65-67 P 75 1.90-2.65(10H,m) ,6.34(3H,s),
6.53(2H,AB,J=16Hz)
N
o 135-136 93 1.80-2.90 (m).

a

Satisfactory elemental analyses were obtained for these compounds.

Analyses were performed on the corresponding benzyloxy-keto-sulfides
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In a typical experiment, trimethylphosphite (0.0l mole) was added to benzil
(0.01 mole) under dry nitrogen. Once the exothermic reaction had subsided, the
pale yellow syrup was dissolved in dry benzene (10 ml). A colorless solution was
obtained and benzenesulfenyl chloride (0.01 mole) in benzene (10 ml) was added
dropwise. As the addition continued, the deep red color of the sulfenyl chloride
disappeared with the evolution of heat. Work up provided oa-chloro-a-benzoyl-
benzyl-phenyl-sulfide in 82% yield.

The IR spectra of the chloro-keto-sulfides (1) showed a carbonyl band at
1685 cm_l. The mass spectra generally revealed a weak parent ion Mt along with
(M—Cl)+, C6H5C = 0+(m/e 105) and R"S+ as the major peaksa. The NMR data are

summarized in Table I.

The condensation reaction proceeds in the dark and in the presence of a
radical inhibitor (1,3,5-trinitrobenzene) with no appreciable change in the rate,
indicating that a free radical mechanism is unlikely. The possibility of a
carbene mechanism is also remote (Scheme I). While benzoylphenylcarbene 3 &
(from azibenzil (4)) reacts with sulfenylhalide to give sulfide la (93%) such a
carbene does not appear to be involved in the decomposition of the benzil-
trimethyl phosphite adduct 2. No 2,2,3-triphenylcyclobutanone (5) was formed
on treatment of adduct 2 with styrene whereas azibenzil (4) gave (5) under

identical conditionslo.

Scheme I
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Thus, an ionic mechanism appears likely (Scheme II)., Experiments are

in progress to determine the mechanism and to extend the scope of the

condensation reaction.
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Scheme II
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